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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original, 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS , ' . 

[Claim(s)] 

[Claim 1] The manufacture method of a semiconductor device characterized by having the 
following, detecting that the metal membrane which buries the 1st aforementioned puncturing or the 
2nd puncturing was exposed, and ending polish. The process which forms the. 1st wiring which 
covers the 1st insulator layer-on the semiconductor substrate which has the impurity diffusion layer 
alternatively formed in the surface section, the 1st puncturing which deposits the 2nd. insulator layer 
more thickly than the 1st aforementioned wiring, and reaches the 2nd insulator layer of the. above at 
the aforementioned impurity diffusion layer — and ~ or the 2nd puncturing which reaches the 1st 
aforementioned wiring -- forming — the 1st aforementioned puncturing — and -- or — from the base 
of the 2nd puncturing -- on the way, after carrying out the selective growth of the until metal 
membrane and burying it The process which forms a layer insulation film with a flat front face by 
grinding until the metal membrane which buries the 1st aforementioned puncturing or the 2nd 
puncturing is exposed. 

[Claim 2] The manufacture method of a semiconductor device according to claim 1 of sampling and 
analyzing the polish waste generated during polish, and detecting a predetermined metal. 
[Claim 3] The manufacture method of a semiconductor device according to claim 2 of performing an 
inductively coupled plasma source mass spectrometry. 

[Claim 4] The manufacture method of a semiconductor device according to claim 3 that a metal 
membrane is a tungsten, film. . , 

[Claim 5] The manufacture method of a semiconductor device according to claim 1 of detecting 
having carried out the monitor of the frictional force of the surface plate which fixed the holder or 
abrasive cloth of a semiconductor substrate of polish equipment, and the metal membrane having 
been exposed. . 

[Claim 6] The manufacture method of a semiconductor device according to claim 5 that the drive 
current of the motor made to rotate a holder or a surface plate performs the monitor of frictional . 
force. - 

[Claim 7] The manufacture method of a semiconductor device according to claim 1 of detecting 
having constituted from a conductor the surface plate which fixed the holder and abrasive cloth of a 
semiconductor substrate of polish equipment, respectively, having impressed voltage between the 
aforementioned holder and the surface plate, having detected the current between these, or 
resistance, and the metal membrane having been exposed. " 

[Translation done.] 
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puncturing 6-2. At this time, the W film 7-1 is grown up more than the depth of the deepest beer hall 
(1st puncturing 6-1). Next, the BPSG film 5 and W film are simultaneously shaved by the grinding 
method (the CMP method), and it is made for all of the BPSG film 5, the W film 7-1, and 7-2 to' 
become flat as shown in drawing 4 (d). next, as for example, aluminum alloy film is formed, 
patterning of the aluminum alloy film is carried out to a request configuration with the lithography 
technology and dry etching technology which are usual and it is shown in draw ing 4 (e) by the usual 
spatter, aluminum alloy wiring 8 is formed 
[0005] 

[Problem(s) to be Solved by the Invention] By the manufacture method of this conventional 
semiconductor device, W was grown up more than actually required thickness, and W film was 
grown up until it overflowed from puncturing. Therefore, the material gas of W growth more than 
required was consumed, and since growth time was also long, there was a trouble that productivity 
was bad. 

[0006] It is difficult to use that W film is exposed to a polished surface for terminal point detection 

of polish, since W film is furthermore also simultaneously ground from the beginning of polish, and 

since the other terminal point methods of detection are not known, either, there is also a trouble that : 

the depth of puncturing and the thickness of a /layer insulation film are not stabilized. 

[0007] The purpose of this invention is to offer the formation method of the layer insulation film 

which can control the depth of puncturing with sufficient productivity. 

[0008] ; 

[Means for Solving the Problem] The process which forms the 1st wiring which covers the 1st 
insulator layer on the semiconductor substrate which has the impurity diffusion layer by which the 
manufacture method of the semiconductor device of this invention was alternatively formed in the 
surface section, Or the 2nd puncturing which reaches the 1st aforementioned wiring is formed, the 
1 st puncturing which deposits the 2nd insulator layer more thickly than the 1 st aforementioned 
wiring, and reaches the 2nd insulator layer of the above at the aforementioned impurity diffusion 
layer - and - the 1st aforementioned puncturing -- and - or - from the base of the 2nd puncturing — 
on the way, after carrying out the selective growth of the until metal membrane and burying it By l 
grinding until the metal membrane which buries the ist aforementioned puncturing or the 2nd 
puncturing is exposed, it has the process which forms a layer insulation film with a flat front face, it 
detects that the metal membrane which buries the 1st aforementioned puncturing or the 2nd 
puncturing was exposed, and polish is ended, 

[0009] The 1st example of the terminal point detection means of the polish which detects that the , 
metal membrane was exposed here samples and analyzes the polish waste generated during polish, 
and detects a predetermined metal. 

[0010] In this case, it is desirable to perform an inductively coupled plasma source mass 
spectrometry. . '■ 

[0011] Moreover, the 2nd example of a terminal point detection means detects that carried out the 
monitor of the frictional force of the surface plate which fixed the holder or abrasive cloth of a 
semiconductor substrate of polish equipment, and the metal membrane was exposed. 
[0012] In this case, it is desirable that the drive current of the motor made to rotate a holder or a 
surface plate performs the monitor of frictional force. 

[0013] Furthermore, the 3rd example of a terminal point detection means detects that constituted the 
surface plate which fixed the holder and abrasive cloth of a semiconductor substrate from a 
conductor, respectively, impressed voltage between the aforementioned holder and the surface plate, 
detected the current between these, or resistance, and the metal membrane was exposed. 
[0014] : •' 

[Function] the 1st puncturing — and — or since the 2nd puncturing is not completely fill uped with a 
metal membrane, productivity is high Since terminal point detection of polish is performed, accurate 
polish, is possible. 
[0015] ' 

[Example] Next, this invention is explained using a drawing. Drawing 1 (a) - (e) is the order cross 
section of a process for explanation of the 1st example of this invention. 

[0016] First, as shown in drawi n g 1 (a), the 1st wiring is formed on the silicon substrate 1 of the P 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] ■• ; 

[0001] 

[Industrial Application] Especially this invention relates to the manufacture method of a 
semiconductor device of having multilayer-interconnection structure, about the manufacture method 
of a semiconductor device. 
[0002] 

[Description of the Prior Art] In the VLSI, the multilayer interconnection is adopted as one of the 
meanses for advancing high integration and improvement in the speed. In this case, if there is a level 
difference by lower layer wiling, since detailed-ization of the upper wiring will become difficult, 
flattening of a layer insulation film which insulates between each wiring layer is performed. A 
photoresist film is applied on the method of heat-treating and carrying out a reflow of the BPSG film 
which added P and B into a silicon-oxide film as the flattening method of a layer insulation film, the 
method using the SOG film which forms an insulator layer by applying a solution and flying a 
solvent with- heat treatment, or a.layer insulation film, and there is the etchback method which 
********** s this with a lower layer insulation film. Recently, the method (the CMP method) of 
carrying out flattening of the insulator layer by polish attracts attention. Though which flattening 
method is used, after carrying out flattening of the layer insulation film, the formation method of a 
general multilayer interconnection forms puncturing (beer hall) which reaches lower layer wiring 
•etc. : ■ ■ ■■ 

[0003] Moreover, detailed-ization progresses by high accumulation of LSI, and, as for a beer hall, 
the method of embedding a beer hall by the good chemical-vapor-deposition method of covering 
nature in the spatter used widely so far, since a wiring metal cannot be formed with covering nature 
sufficient in a beer hall is taken increasingly. As the one method, the method of growing up W 
alternatively is only in a beer hall. However, by this method, the beer hall where the depth differs 
cannot be embedded simultaneously, or since selectivity is not perfect, W grows granular also on a . 
layer insulation film, and there are problems, such as becoming the cause of the short circuit during 
wiring. Then, in order to solve these problems, after forming a beer hall before flattening of a layer 
insulation film, growing up W into the beer hall alternatively and embedding in it, the method of 
grinding a layer insulation film and W simultaneously and carrying out flattening is proposed. This is 
indicated by JP ,2-98935, A and JP ,4- 167448, A, for example. This method is explained with reference 
to a drawing. 

[0004] First, as shown in drawing 4 (a), according.to the usual process, the silicon-oxide film 3 on 
the silicon substrate 1 (the N type impurity diffusion layer 2 is formed in the front face) of P type is 
covered alternatively, and the 1st. wiring, which becomes by the polycrystal silicon film 4 is formed. 
Next, about 2 micrometers of BPSG films 5 are more thickly formed in the whole surface, and heat 
treatment of about 800-900 degrees C is performed in nitrogen. At this time, a reflow of the BPSG 
film is carried out and flattening is carried out a little, next, with usual photo lithography technology 
and usual dry etching technology, as shown in drawing 4 (b), the puncturing 6-2 which is the 1st 
puncturing 6-1 which reaches the N type impurity diffusion layer 2 of the 1st wiring (4) arid silicon- 
substrate 1 front face, respectively, and the 2nd is formed Then, by the chemical-vapor-deposition 
method which returns a 6 fluoridation tungsten (WF6) by the silane (SiH4), as shown in drawin g 4 
(c), the W film 7-1 and 7-2 are alternatively grown up into the 1st puncturing 6-1 and the 2nd 
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type by which the front face was being worn by silicon-oxide film 3 A (a field oxide film, layer 
insulation film, etc.). The 1st wiring consists of aluminum alloy film 4A-1 and W film 4A-2 which 
were formed on it (a polycrystal silicon film is sufficient), is formed by the spatter, respectively, and 
is carrying out patterning to the desired configuration with usual photo lithography technology and 
usual dry etching technology after that. Next, the depth of puncturing (through hole) which connects 
the 2nd wiring which forms silicon-oxide film 5A in the 1st wiring and upper part, by the chemical- 
vapor-deposition method (plasma CVD method) using plasma at the thickness of aluminum alloy 
film 4A-1 and W film 4A-2 is applied, and reliance is also formed thickly. For example, if the 
thickness of 0.4 micrometerW film is 6.1 micrometers and the thickness of aluminum alloy film 4A- ■■ 
1 sets the depth of a through hole to 1.0 micrometers, 1.5 micrometers or more silicon-oxide film 5 A 
will be formed, next, with usual photo lithography technology and usual dry etching technology, as 
shown in drawing 1 (b), the through hole (puncturing 6A) which amounts to W film 4A-2 is formed 
in the position which is the request of silicon-oxide film 5 A 

[0017] Next, a 6 fluoridation tungsten (WF6) is made to return by the mono silane (SiH4) by the 
reduced pressure chemical-vapor-deposition method, and as shown in drawing 1 (c), W film 7 A is 
alternatively formed only on W film 4A-2 at the thickness of 1 .0 micrometers. For the reason for 
having prepared W film 4A-2 on A-aluminum alloy film .41, aluminum is WF6 when it is going to 
grow up W film'7A directly on A-aluminum alloy film 41. Since fluoridation is carried out, the 
fluoride of aluminum of high resistance is formed and connection resistance becomes high, it is for 
preventing this. \ • 

[0018] Next, flattening of the silicon-oxide film 5 A is ground and carried out using the slurry which 
contained the particle of the silicon oxide of dozens - lOOnm of numbers as abrasives. Namely, as 
shown in drawing 2 , a wafer 100-3 (processing was completed to the state of drawing 1 (c)) is 
attached in the wafer holder 100-4 of CMP equipment 100. First, the 1st slurry 100-7 which 
contained abrasives 10 to 20% from the 1st nozzle 100-5 being dropped at a rate of about 100 cc/min 
Pushing a wafer by the pressure of about 5 PSIs to the abrasive cloth 100-2 on a surface plate 100- 1 
By rotating a surface plate 100-1 with the speed of 40rpm, and making the wafer holder 100-4 rotate 
with the speed of 20rpm further, until just before W film 7 A exposes silicon-oxide film 5A at the 
rate of 120 nm/min, it grinds. Next, silicon-oxide film 5 A is ground at a late speed of 50 or less 
nm/min by dropping the pressure to the surface plate of a wafer on about 3 PSIs, making the 2nd 
slurry 100-8 which stopped the 1st nozzle 100-5 and contained abrasives about 5% from the 2nd 
nozzle 100-6 dropped at a rate of 500 cc/min, and setting a further time-tested rotational frequency to 
about 20 rpm. It is the slurry 100-9 used for polish by the booster pump 101 in that case 1 kg/cm2 
After carrying out a pressure.up to the pressure of a grade and removing abrasives (particle) through 
a filter 102, it sends to a nebulizer 103 and is made the shape of a fog with a nebulizer 103, and it \ 
introduces in inductively-coupled-plasma-source-mass-spectrometry equipment (ICP-MS) 104, and 
the monitor of the relative amount of W is always carried- out. Although the absolute value of W 
cannot carry out a monitor by always setting the analysis apparatus as the mass number of W, a 
monitor is always possible for relative concentration. In this way, after ending polish in the place 
which the concentration of W in a slurry 100-9 began to increase, as shown in drawing 1 (d), flat 
layer insulation film 5Aa is formed. The thickness ground in the meantime though the density . 
measurement of W takes dozens seconds by making polish speed into 50 or less nm/min is about 
dozens of nm, and does not pose a problem. 

[0019] The ICP-MS method does not have the element and heavy bird clapper of others [ peak / of 
W / that the analysis sensitivity of W is very high, and ], and although it is suitable for analysis of W 
for terminal point detection of polish by the ability analyzing in a short time, there is no need of 
restricting to the ICP-MS method. . •'. . 

[0020] Next, as shown in drawing 1 (e), after forming aluminum alloy film 8 A by the spatter, 
patterning is- carried out to a desired configuration with usual photo lithography technology and usual 
dry etching technology, the 2nd wiring is formed, and two-layer wiring is completed. 
[0021] Since puncturing 6A is not' completely buried by W film, there is no useless consumption of 
the material gas of W growth, and its productivity is good. Since it is certainly detectable that the 
front face of W film was exposed, the depth of puncturing embedded by W film and the thickness of 
a layer insulation film are controllable with high precision. 
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[0022] Drawing 3 (a) - (e) is the order cross section of a process for explanation of the 2nd example 
of this invention. 

[0023] First, as shown in drawing 3 (a), the 1st wiring (you may constitute from the same two-layer 
film as the 1st example) which becomes by polycrystal silicon film 4B is formed according to the 
usual process on the silicon substrate 1 of the P type covered by silicon-oxide film 3B (a field oxide 
film and layer insulator layer). Next, BPSG film 5B is formed in the whole surface at the thickness 
of 1.5 micrometers, 800-900-degree C heat treatment is performed in nitrogen, and a reflow of the 
BPSG film 5B is carried out. 

[0024] next, with usual photo lithography technology and usual dry etching technology, as shown in 
drawing 3 (b), polycrystal silicon film 4B, puncturing 6-1A which is the 1st which reaches the N 
type impurity diffusion layers 2 on the front face of a silicon substrate (source drain field of an MOS 
transistor etc.), respectively, and 6-2A are formed If the final depth of 2nd puncturing 6-2A which 
arrives at the front face of 0.4 micrometers and polycrystal silicon film 4B in the thickness of 
. polycrystal silicon film 4B is set to 0.8 micrometers, as shown in drawing 3 (c), W film 7-1A and 7- 
2A will be alternatively grown up by the chemical-vapor-deposition method into the 1 st and 2nd 
puncturing so that it may become the 1 .2- micrometer thickness which added 0.4 micrometers and 0.8 
. micrometers. • . 
[0025] Next, BPSG film 5B is ground like the 1st example. The surface plate which fixes the 
abrasive cloth which contacts'a wafer holder and a polished surface at this time is formed by 
electrical conducting materials, such as a metal, and it considers as the composition in which "a slurry 
is made to permeate an abrasive cloth, and voltage (it is negative about a surface plate side) is 
impressed between a wafer holder and a surface plate, and the monitor of the current between both 
under polish or the resistance is carried out. Since resistance falls most when W film 7-1 A which 
grew up to be the beer hall (1st puncturing) which reaches a silicon substrate appears in a polished 
surface, as shown in drawing 3 (d), formation of layer insulation film 5Ba is finished by ending 
polish of a BPSG film at this time. Next, as shown in drawing 3 (e), after forming aluminum alloy 
film 8B by the spatter, patterning is carried out to a desired configuration by usual lithography 
technology and the usual dry etching method/and wiring (2nd wiring) of a two-layer eye is formed. 
[0026] Although the height of the front face of W film which grew into the beer hall changes with 
places in this example, when it grows up into 1st puncturing 6-1A which reaches a silicon substrate 
and W film 7-1 A with the lowest height is exposed to a polished surface, since change of resistance 
between a wafer holder and a surface plate is large, terminal point detection is easily possible, this 
example has the advantage which can perform terminal point detection with simple equipment. 
[0027] As a terminal point detection means, apart from the 1st and the 2nd example, although 
frictional force changes slightly when W film is exposed to a polished surface, there is also a method 
of detecting change of this frictional force. Change of frictional force is detectable by carrying out 
the monitor of the drive current of for example, a wafer holder or the motor for rotation of a surface 
plate. , 

[0028] In the above explanation, although the metal membrane which grew up to be puncturing was. 
a W film, if growth is alternatively possible, it is not necessary to restrict it to this, and nickel film by 
the electroless-plating method etc. is well sufficient as it anything. • 
[0029] Furthermore, wiring of three or more layers can be easily formed by repeating and using this 

invention. ■ - 

[0030] , . 

[Effect of the Invention] Since the selective growth of the metal membrane is carried out to the 
middle of puncturing, and flattening of the 2nd insulator layer is ground and carried out until this 
metal membrane is exposed after forming puncturing in the 2nd insulator layer for forming a layer 
insulation film in this invention, as explained above Since it is not necessary to grow up a. metal 
membrane until it overflows from puncturing like the conventional technology, since it is necessary 
to hardly grind a metal membrane, rental fees, such as gas used as the raw material of metal 
membrane growth, — minimum — it can press down — further — growth time — the minimum — since 
only required time is required, productivity goes up, and it is effective in being producible by the low 
cost , 
[0031] Moreover, since it detects that the metal membrane in a beer hall (puncturing) was exposed to 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



19.12.2002 



Seite 5 von 5 



the polished surface and it is used as terminal point detection of polish of this Since polish can be 
certainly stopped when required, the depth of a beer hall is always stabilized in the fixed depth, it can 
form, therefore since it is not necessary to become fixed [ the thickness of a layer insulation film ] 
and to carry out exaggerated polish etc., polish time is also effective in productivity going up further 
in short****. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . 

[ Drawing 1 1 Because of explanation of the 1st example of this invention, a part view, it carries out 
and is the shown order cross section of a process at (a) - (e). 

[ Drawing 2 ] It is the block diagram showing roughly the equipment used for the terminal point 
detection means in the 1st example. 

[ Drawing 3] Because of explanation of the 2nd example of this invention, a part view, it carries out 
and is the shown order cross section of a process at (a) - (e). 

[Drawing 4 ] Because of explanation of the conventional example, a part view, it carries out and is 
the shown order cross section of a process at (a) - (e). 
[Description of Notations] 

1 Silicon Substrate . ■ . s ■ 

2 N Type Impurity Diffusion Layer • ■ ■ . 
3,. 3 A, 3B Silicon-oxide film 

4 4B Crystal silicon film (1st wiring) ■ 
4A-1 aluminum alloy film 

4A-2 W film 

5 5B BPSG film 

5A Silicon-oxide film 

5a, 5Aa, 5Bb Layer insulation film 

6-1, 6-1 A 1st puncturing 

6-2, 6-2A 2nd puncturing 

7, 7-1, 7-1 A, 7-2, 7-2 A W film 

8, 8A, 8B aluminum alloy film (2nd wiring) 

100 MCP Equipment 
100-1 Surface Plate 
100-2 Abrasive Cloth 
100-3 Wafer 

100-4 Wafer Holder 
100-5 1st Nozzle 
100-6 2nd Nozzle 
100-7 1st Slurry 
100-8 2nd Slurry 
100-9 Slurry (after Use) 

101 Booster Pump 

102 Filter 

103 Nebulizer 

104 ICP-MS Analysis Apparatus 
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TDrawing 4J 
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